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Remarks 

Claims 1-12 are pending in the present application. Claims 1-12 have been 
rejected. By the present amendment, claims 1-12 are canceled and replaced with new 
claims 13-49. The new claims have been introduced to advance prosecution of the 
present application, which had been translated from the German language. No new 
matter has been added. 

In addition, the specification has been amended to conform to U.S. practice and 
to correct certain errors. No new matter has been added. A marked-up copy of the 
Substitute Specification showing the changes made is enclosed herewith. 

Rejections Pursuant to 35 U.S.C. §§102 & 103 

In the Office Action, claim 8 was rejected under 35 U.S.C. §1 02(b) as being 
anticipated by or, in the alternative, under 35 U.S.C. §103(a) as obvious over either 
Karvinen or Michalczyk et al. Claim 8 was also rejected under §1 02(e) as anticipated 
by or, in the alternative, under §103(a) as obvious over either Home et al. or Murayama 
et al. Further, claims 9-12 were rejected under §1 03(a) as being unpatentable over 
Home et al. or Murayama et al. or Karvinen or Michalczyk et a). 

Claims 1-12 are cancelled herein, therefore mooting the instant rejections. 
Applicants respectfully request the rejections be withdrawn. 

Claim Rejections Pursuant to 35 UiS.C. §112, Second Paragraph 

Also in the Office Action, claims 1-12 were rejected under 35 U.S.C. §112, 
second paragraph, as being indefinite. In addition, claims 9-12 were rejected under 35 
U.S.C. §101 for recitation of a use without setting forth any steps involved in the 
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process. Claims 4-12 were rejected under 35 U.S:C. §112, paragraph 5 in constituting 
multiple dependent claims which do not depend from the parent claims in the alternative 
only, and claims 5-12 were further rejected in constituting multiple dependent claims 
which depend from other multiple dependent claims. 

Claims 1-1 2 are cancelled herein, mooting the instant rejections. Moreover, new 
claims 13-49 do not contain the language which the Examiner found objectionable and 
comply with the various statutes. Applicants respectfully request the rejections be 
withdrawn. 

Applicants. gratefully acknowledge the Examiner's indication of allowable subject 
matter and respectfully request that the new claims be allowed. 
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Conclusion 



Applicants have filed a complete response to the outstanding Office Action and 
respectfully submit that, in view of the above amendments and remarks, the application 
is in condition for allowance. The Examiner is encouraged to contact the undersigned 
to resolve efficiently any formal matters or to discuss any aspects of the application or of 
this response. Otherwise, early notification of allowable subject matter is respectfully 
solicited. 



Respectfully submitted, 



ROCHE DIAGNOSTICS OPERATIONS, INC. 



/Brian L. Smiler/ 

By 

Brian L. Smiler 
Reg. No. 46,458 

9115 Hague Rd., Bldg. A 
Indianapolis, IN 46250-0457 
Telephone No.: (317)521-3295 
Facsimile No,: (317) 521-2883 
E-mail: brian.smiler@roehe.cdm 
BLS/ 
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nanqparticles with hydrophobic inclusion aand, more particularly,, metal oxide particles 
which contain halogen-containing target molecule s, and, the particles produced in this 
manne r. The particles have application, for example,, as a toner, sunscreen agent, 
insecticide or for Jabelinq biomolecules. 

fd021 L atex particles are hydrophobic and are very suitable as a host for hydrophobic 
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.MODIFIED OXIDIC NANOPARTICLE WITH HYDROPHOBIC INCLUSIONS 
AND PROCESS FOR PRODUCING SAME 

BACKGROUND OF THE INVENTION 

011 T he present j nvention concerns processes for producing m odified metal-oxidic 



molecules and used as such (Kawaguchi, K, Prog. Polym. Sci. 25 (2000) 1171-1210). 
Although organic nanoparticles dispersed in water are being used increasingly in 
pharmaceuticals, cosmetics, plant protection and foods, solvent residues are for 
example still present which can have an adverse effect on the respective applications. 
Jhese problems are at present being intensively researched (Horn, D., and Rieger, J. t 
Angew. Chem. 113 (2001) 4460-4492). 

fd031 S ince the metal oxide particles are synthesized by wet chemical methods in a 



^nowrv^They are used in the form of pigments^ for example* as dyes for toners and 
inks, for plastic materials* and also asJabelinq and carrier materials in the medical 
engineering field. 
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water-ethanpl. mixture they naturally contain no interfering surfactants, stabilizers* etc. 
Jn addition* a multifunctional surface is present which can be modified depending on the 
requirements, for example^ with carboxyl functionalities (as bioHnkers) orfluoro-organyl 
groups (to influence the physicochemical surface properties). JVletal oxide particles are 
by nature hydrophilic arid are therefore unsuitable as a host for hydrophobic molecules; 

rdo4] N anoparticles based on silicate which are stained with hydrophilic dyes are 
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K 051 O n an industrial scale silicate particles are usually produced by flame hydrolysis 



particles for use as toners, Jh& surface of these particles is covalently stained by 
reacting pre-activated silicate particles with various dyes* 

fdo71 T he production of jsolored f particles by covalently binding a dye to the surface of 



particles is described in International Publication No, y vo 93/10190. 



K 081 S ilicate particles which are only sofored on the surface have a tendency to lose 
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(e.g^Aerosil®). JSilicate particles obtained in this manner can be ^ioredj on their 
surface or in layers* 

061 U S. Patent No.. 5.102,763 describes the use of hydrophllic, ,polored„ SiOs 
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£olor r by bleeding. Jhis results in a reduction in the jpolor; intensity and these particles 
are also often no longer uniformly ^olored^ The use of these particles to produce 
conjugates that are suitable for diagnostic agents is not described. 

fd09T A process for producing .colore^ particles with a silicate surface is described in 



JJ.S, Paten* No, 5,209,998. Jhe production process is based on the coating of , colored, 
pigments vwth a silicate shell JHence^only the nucleus of these particles is .colored. , 
the use of the particles in electrostatic toners, plastic materials and inks is described as 
the application; a diagnostic application is not disclosed. 

££ 0101 A Process for producing monodisperse silicate particlesj.^ silicate particles of a' 



uniform size, is the sol-gel process. Jt was first described by 3toeber t et al., (Colloid J. 

Interface Sci. 26 (1968) 62-69). Jhe production of so-called S toeber A particles and their 

properties were subsequently extensively examined by numerous groups. JThese 

studies encompassed the determination of the synthesis conditions required to obtain 

certain particle sizes (Van Helden, et al., Colloid J. Interface Sci. 81 (1981) 354-68; 

Giesche, H», J. European Ceramic Soc. 14 (1994) 189-204; Van Blaaderen, A., and Vrij, 

A. r Adv. Chem. Ser. 234 (1994) 83-1 1 1 ) as well as investigations on particle growth and 

chemical composition (Byers, C.H., et al., Ind. Eng. Chem. Res. 26 (1987) 1916-1923; 
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from the sol-gel process with dyes. 



K 0121 V an Blaaderen, et al„ Langmuir 8 (1992) 2921-2931 and Quellet; et al„ Colloid J, 



Matsoukas, t., and Goulari, E., Colloid J. Interface Sci. 124(1988)252-261; Harris, T. f 
etal., J. NonrCryst. Solids 121 (1990) 307-403; Matsoukas, T., and Gulari, E., Colloid J. 
interface Sci. 132 (1989) 13-21; Badley, R.D., et al., Langmuir 6 (1990) 792-801). 

0111 V arious methods have been described in the prior art for doping silicate particles 
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Inter! JScL 159 (1993) 150-7 produced Stoeber; particles that were stained with 
fluorescein isothiocyanate or rhodamine Isothiocyanate (Verhaegh and Van Blaaderen, 
A., Langmuir 10 (1994) 1427-1438). JThe dyes were previously reacted with 3- 
aminoprppyltriethoxysilane (AMEO), Jn this case the dye was covaiently attached to the 
surface or covaiently incorporated into the particles in layers. Jhe resulting 
inhomogeneous staining was of secondary importance in these investigations and the 
method usually resulted in relatively large particles in a size range of about 500 nm 
diameter. JThe particles obtained were used as model systems for basic research. JThe 
large particle size makes silicate particles produced in this manner less suitable for 
diagnostic applications, 

rd013l S hibata, S„ etal,, J. Spl-Ge! Sci. jand jechn. 10 (1997) 263-268 physically doped* 
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JStoeber; particles with various hydrophillc dyes such as rhodamine 6G, water-soluble 
porphyrins, Nile-blue,, etc. jSchwert, R., Dissertation ^A/uerzbuj^ 2000 found that only 
cationic but not anionic or hydrophobic dyes can be incorporated physically (non- 
covaiently) in the JStoeber; process. 

rdoi 41 Jvlatiievic, et al., Dyes and Pigments 17 (1991) 323-340 presented .Stoeber r 
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particles whose surface was modified with 3-aminopropyltriethoxystlanes which were 

linked via the amino group with dyes in a complicated process. JThe surface of JStoeber, 

particles was also modified in various other manners. JThese include reactions with 3- 

methacryloxy prbpyltrimethoxysil ane (MEMO), octadecyltrimethoxysiiane (ODS).and 3- 

amihopropyltriethoxysilane (AMEO) (Giesche, H., arid Matijevic, E., Dyes and Pigments 
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17 (1991) 323-340; Van Blaaderen. A., and Vrij, A.. Gblioid J. Interface Sci. 156 (1993) 
1-18; Badley, R.D„ etal., Langmuir 6 (1990) 792-601; Philipse, A.R, and Vrij, A., 
Colloid J. Interface Sci. 12 (1989) 121-136; Van Helden. A.K., and Vrij, A., Colloid J. 
Interface Sci. 81 (1981) 354-368). 

fC 01 51 Homogeneously colored: silicate particles can be produced in the sol-gel process 



by covaient dve incorporation (European Patent No, 1 036 763. B1V: However, the dyes 
have to be firstly silanized before they can be used in this process, covalent 
incorporation is only possible in this manner. 

[C 0161 M any important target molecules for Incorporation into nanoparticles and in 



particular many dyes carry halogen groups as substituents. jhese dyes are not only 
hydrophobic but also olebptioblc. 

f( 01 71 f luorine-containing coatings based on SiOa are known (Lotus-Effect, Easy to 



clean surfaces, adjustment of refractive numbers - Kron J., et al. 9 2^ jWoerlUzeri 
Workshop: Functional layers - adhesive and antiadhesive surfaces 
CF oerderqemeirischaft Duenna Schichten e.V."), Conference paper 200QL. However, 
due to the rapid gelling during the particle production with fluoroalkyltrialkoxysilanes, no 
fluorine-containing silicate particles have yet been synthesized. JJut these would be 
desirable in order to also enclose hydrophobic and especially oleophobic molecules in 
SiG>2 particles. 

SUMMARY OF THE INVENTION 
0181 It is against the .above background iha\ the present j nvention Drovides certain 



unobvious advantages and advancements over the i)rior art, in p articula r, the Inventor 
has recognized a need for improvements in processes for producing modified oxidic 
nanoparticles with hydrophobic inclusion . 
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fd0191 Although the present I nvention j$ not limited to specific advantages or 



functionality, it is noted that jhe present invention provides processes for producing 
/netal oxide particles in the sol-gel process in the presence of fluoroorganylalkoxysilane 
or arylalkoxysilane and to non-covalently incorporate hydrophobic and in particular 
oleophobic target molecules into these nanoparticles in this production process* 

[C|O20] In accordance with one embodiment of the present ihventiorL a . s ol-qel procesa 
for producing a metal oxide particle is provided w hich contains at least one target 
molecule containing halogen in which, starting from known metal oxide precursors, the 
precursor and the Jarget molecule are used, characterized in that a polyhalogenated 
metal alkyt-alkoxy compound, in particular alkylalkoxysilane is additionally used in tho 
£d-gel process. More particularly, in accordance with the instant embodiment a sol-gel 
process for producing a. metal oxide particle is provided comprising a) providing a 
mixture comprising a halogen-containing target molecule and a poivhalogenated metal 
alkvlalkoxv compound: b) starting a sol-gel process with an initial amount of a metal 
oxide precursor; c) adding the mixture from a); and tOendirm ttie sol-gel process. 

[<|021] These and other features and advantages of the present invention will be more 
fully understood from the following detailed description of the invention taken together 
with the accompanying claims. It is noted that the scope of the claims is defined by the 
recitations therein and not by the specific discussion of features and advantages set 
forth in the present desert ption . 

BRIEF DESCRIPTION OF THE DRAWINGS 

{(j022] The following detailed description of the embodiments of the present invention 
can be best understood when read in conjunction with the following drawings, where 
like structure is indicated with like reference numerals and in which: 
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[<|023J Fio. 1 is a schematic representation of homogeneous (type 1 L hetejogeneQu s 
(core-shell (type2)), and currant cake (type 3) particles having an inoroanic-oxidic 
matrix; 



[C 



024] Fig, 2 shows the structural formula of Tris-f4,4.4-trifluoro-1-(2"naphthvl)-1.3- 
butanedibhel-Eunil) complex (Eu(NTA)3 complex): 

025] Fig. 31s a plot of the UV-Vis spectrum of the Eu(NTA)3 complex in CH^CIf / EtOH 

lilt 



l<|026] Fig. 4 is a plot of tho fluorescence spectrum of the ELK NT A)3 complex in CH^CIg / 
EtQH (1:1); 

[( 027] Fig. 5 is a plot of the measurement of a solid specimen of silicate particles 
containing the EufNTA)3 complex which were fixed on a microscope slide: 

[(j028] Fig, 6 is a plot of the IR spectrum of the silicate particlas doned with the 
Eu(NTA)3 complex on a pressed piece of KBr: 

[cj029] Fig. 7 is a plot of the Raman spectrum of a solid specimen of silicate particles 
doped with an Eu(NTA)3 complex: 

[(j030J Fios. 8a and 8b show a pair of TEM pictu res of 1 30-1 58 hm silicate particles 
doped with 4.9 umol Eu(NTA)3 complex per g SiO^ at63Q0-fold and 63000-fold 
enlargement, respectively: 

[C|03i] Flu. 9 is an illustration of the VACP/MAS T3C solid NMR spectrum of the 
Eu(NTA)3 complex: and 

[(J032] Fig. 10 is an illustration of the MAS ^Si solid NMR of silicate particles doped with 
the EufNTA)3 complex, 
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DETAILED DESCRIPTION OF THE INVENTION 

* 

K 0331 ft sol-gel process is understood as any process which can be used in analogy to 



the process described by JStueber, et al. (1968), supra to produce colloidal nanoparUcles. 
Jhe products of this process are referred to as JStbeber , particles or nanoparticles. 

rd0341 T he invention concerns the non-covalent incorporation of halogen-containing 



target molecules into metal oxide particles. Jhe target molecules in the sense of this 
invention consist of 5 - 65 percent by weight (= weight %) halogen and jypicailY have a 
molecular Weight of between 250 and 5000 Dalton. Jarget molecules are in particular 
halogen-containing dyes and halogen-containing insecticides. 

0351 J he halogen-containing target molecule is not silanized. JHence their 
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incorporation into the .Stoebe^ particles is non-covalent. 

[<}036] Jhe process according to the present i nvention is especially characterized in that 
for the first time it j& possible to produce JStoeber particles in the presence of a 
polyhalogenated metal aikylalkoxy compound. JThe process can be carried out in the 
presence or absence of a target molecule. JK polyhalogenated metal aikylalkoxy 
compound contains a linear or branched alkyl residue with 2 tb 20 carbon atoms which 
carries at least two halogen groups. JThe polyhalogenated alkyl residue typically , 
contains less than 30 halogen groups. .More typical, polyhalogenated metal aikylalkoxy 
compounds contain alkyl residues with 3 to 20 carbon atoms and 2 to 1 5 halogen 
groups. Jtfetai aikylalkoxy compounds based on silicon, titanium or zirconium andj'n 
particula r, alkvlalkoxysiianes are jrtore typical. 

fC 0371 Metal alkoxides or metal halogenides are usually used as metal oxide precursors/ 
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Typical metal alkoxides are silicon metal oxides,, in particular* tetraethoxysilane(TEOS) 
and tetramethoxysilane (TMES). 
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are produced by hydrolysis and condensation of a silicon alkoxide which is usually 
tetraethoxysiiane (TEOS)- Jhe reaction takes place in a mixture of water, ammonia and 
a lower alcohol, usually ethanol. Jhe main reactions in the formation of the SiO* 
particles can be described as follows: 

fd0391 1j H ydrolysis. 



fq040l 2) C ondensation [ 

, s^SI — OR + ^Sh~OH;--> 4 5^Si--0--SiH + ROH 

$0411 3] ^Condensation II 

^ SjSi— OH + ^Si— OH 4 -hk i^Si--0-~SiH + H 2 0 



0381 J n the original &iQ£b&£ process using SiO* as the metal oxide, the Si0 2 particles 
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0421 4) T otal reaction 



Si(OR)< ♦ 2H 2 0 



|V- frV j Formatted: Font: (Default) Arial 
V^vi Formatted 



i Deleted: a 



^SI0 2 ♦ 4 ROH 



f( 0431 J n the synthesis alcohol, water and ammonia are added first and subsequently 



TEDS is added. ^Depending on the synthesis conditions, the solution becomes 
opalescent after a few seconds to minutes, Jhis induction period increases with 
decreasing particle size and temperature. Jhe size of the particles obtained has a 
standard deviation of 2-8 %. JDuring the reaction the alcohol serves as a cosoivent for 
the water-insoluble TEOS Jhe ammonia catalyses the hydrolysis as well as the 
condensation reaction. Jhe base deprotonates the surface silanol groups of the formed 
particles. Jhe resulting negative charges stabilize the colloidal system as a result of 
electrostatic repulsion. ^Hence^the suspensions remain stable for several months to 
years, j^t the same time the silanol groups that are present enable a functionalization of 
the particle surface (various examples thereof hove already been described in the 
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literature, e.euAMEO, ETEO, MEMO, MPTMO. GLYMO, GF2Q]L* Their dispersibility in 
various solvents can be varied by suitable surface modification. 

fd0441 T he particle size can be controlled by the ammonia and water concentration, the 



ft 0471 ,3 ) 



reaction temperature 4 and the solvent. JTie following trends are seen; 



0451 I V 



Increasing the ammonia as well as the water concentration accelerates 
the reaction and increases the particle size. 

The particle size increases and the monodispersity decreases-with 
Increasing chain length and branching of the alcohol. 

The particle size decreases with an increasing length of the alkoxide 
residues of the silane. JTie Ionic strength of the reaction solution (salt 
effect) can also influence the particle size due to compression of the 
electrostatic double layer v 

If the TEOS concentration exceeds 0 .2 niol/l, the particles become more 
polydisperse and less spherical. 



fC 0491 T he previously discussed influences on particle formation in the original JStoeber, 
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process apply analogously to^he process according to the present .i nvention in which a 
polyhalogenated metal alkylalkoxy compound is additionally used in order to^for 
exampl^incorporate a halogen-containing target molecule in theSioeber, particles 
obtained by this process. 

[do 501 The process according to the present i nvention rah, for example* be carried out 
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by simultaneously reacting the metal oxide precursor, halogen-containing dye and 
polyhalogenated metal alkylalkoxy compound components under suitable reaction 
conditions known to a person skilled in the art. 
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fdosn T he halogen-containing target molecule and the polyhalogenated metal 



alkylalkoxy compound are Jvpicailv , dissolved in advance in a suitable solvent, mixed 
and added together. 

rd0S21 A sol-gel process comprising the following steps Is more typical for producing a 



metal oxide particle containing at least one halogen-containing target molecule^ a) 
production of a mixture containing the target molecule and a polyhalogenated metal 
alkylalkoxy compound, b) starting the sol-gel process with a metal oxide precursor, c) 
adding the solution from a), dj optionally further addition of the metal oxide precursor 
and e) ending the sol-gel process. 

fd0531 T he quantity ratios of the metal oxide precursor that are used in the above steps 



b) and d) can vary over a wide range. . Typically between about ,9 0 to about f 1 0 % of the 
total amount of metal oxide precursor used in the process is used in step b) and 
correspondingly the remain ino about 10 to about f 9 0 % is used in step d). JThe partial 
amount used in step b) Is more typically about 75 to about £ 5 % and in step d) about 2 5 
to about , 7 5 %. 

fd0541 A lso, the time period for starting the sol-gel process in step b) Is variable: Jt is 



jypicaily , less than about , 1 h, more ivpicallv, between about t 1 and about ,2 0 min and 
Bven more: typically between aboutft and about , 1 0 min . 

fd0551 J thas broven to be particularly suitable to coordinate the molar ratios of metal 
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oxide precursor and polyhalogenated metal alkylalkoxy compound. , Typically abou^ 0.04 
to about p .4^01 % polyhalogenated metal alkylalkoxy compound, jnore typically abou\ 
0.1 to about , 0 .3 mol % based on the metal oxide precursor are used. 

£( 0561 T he halogen-containing target molecules jypicall v contain between jabout 5 a nd 



about 6 5 % weight, .more typically between about, 1 5 and about ,5 0 weight % halogen 
and the molecular weight is lypically, between about ^2 50 and about 5 000 Daltbn, more 




10 



X^matted 



Substitute Specification - Marked Up 
Serial No. 10/506,862 



I Attorney Docket No. WP 21590 US 
I 

ivpicallv t between abbut',3 00 and about 4 000 Dafton and jeven more typica lly, between 
about t 4 00 and about , 3 000 Patton, 



[( 0571 Typical halogens in the halogen-containing target molecules are fluorine and 
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|( 0581 T he amount of added target molecule can vary according to needs. jOf course it 



is also possible to prepare particles which contain no target molecules or only minimal 
amounts thereof. ^ Typically, between about 0 .1 and about ,1 0 % by weight target 
molecule and fnore typically , between about .0 .2 and about f 5 weight % based on the 
metal oxide precursor is used. 

[<j059] 4 0xides of the elements from groups III, IV and IVb of the periodic system come 
into special consideration as metal oxides or as components of mixed oxides . JThe 
metal oxide precursor is Jypicallv selected such that in addition to the inclusions of the 
target molecule arid the covalently incorporated polyhalogenated metal alky!, the 
Stoeber, particles jean be selected from B gQa. AbOa. SiOa, Sn02, 2rOa . TiQ^ or 
[C|059] combinations thereof. As such, particles based on mixed oxides can be used in 
an analogous manner in the ^ol-gel proces s of the present invention, 

[Cj060] Metal oxide precursors based oh boron silicon or zirconium are Jfcpicafly, used, 
silicon precursors being jnore typical. 
* 

fd0611 T he present invention also concerns the particles that can be obtained by the 
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process according to the invention^JThese are in particular particles which were 
obtained;by hydrolysis and condensation of sol-gel precursors of elements of groups III, 
IV. JVb. iVPically Sl (Ti, Zr, Al) in combination with hydrophobic sol-gel precursors such 
as perfluorinated alkyltri-alkoxysilanes (e.g^S^^trifluorbpropyltrimethoxysilane) or 
bis(trialkoxysiiyl-alkyi)benzenes (e 4 gubis(trimethoxysilylethyl}benzene). Jhese particles 
jypicallv, contain the above-mentioned target molecules. 
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fd062] D ue to the hydrophobic (fluorinated) environment that is present in the case of 



the metal oxide particles produced according to the present I nvention, fluorophores for 
example do not exhibit the otherwise common adverse effects of water^ i.^ quenching 
due to water does not occur. 

ft 0631 T he modification of the particle interior according to the invention enables other 



Formatted 



hydrophobic (e.g^LC Red 640) as well as oleophobic molecule/complexes to be 
incorporated into the originally highly polar oxidic matrix in addition to lanthanoid 
complexes. Jhe particle surface can be functionalizec^ for example^with carboxyl, 
amino, mercapto, epoxy and aldehyde groups. Jhis can be accomplished among 
others by silanization. JThe particle size can be adjusted from the nano- to micrometer 
range with a narrow size distribution. 

064] Jhe particle type fc t. Fig. 1 ) is not decisive. Jhe particles are |ypically, composed 
of an inorgariic-oxidic core. JThis core can have a homogeneous (type 1) or 
heterogeneous {core-shel| type (2) or currant cake model (3)) composition v 
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The JStoeber; particles according to the present invention loaded with a halogen- 
containing target molecule can be very advantageously used in various technical fields. , 
For example; theva fe especially suitable as labels for biomolecules and hence for 
applications of theJabeled biomolecules in immunological and other detection methods, 
as toners in the printing industry , as sunscreen agents and as insecticides. Jt is also 
possible to incorporate them into any polymer matrix (e.g^Ormocer®). Jhe 
applications as labels for biomolecules or as an insecticide are ivoical. 
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The metal oxide particles according to the present j nvention can be subsequently 
modified. Jhusjhe; particles can^ for example,, be coated with one or more additional, 
ivpicallv colorless, layers in order to chemically protect the particles. JThe purpose of this 
coating is to obtain a metal oxide surface^ e.gu a silicate-like surface that is as uniform 
as possible from which .color, molecules no longer protrude. JThis facilitates additionial 
coupling with functional groups and biomolecules and reduces the risk of secondary 
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provided directly with functional groups or they can be provided on the surface of the 
additional coating layer in order to couple additional molecules to the particle which 
according to the invention are ivpicallv r biomolecules. 

fd0681 T he functional groups can in turn be attached to the particles via spacer or linker 



molecules. .Typically^ , the functional group to bo introduced is anchored in tho network 
of the metal oxide particle in order to ensure a stable linkage. 

fd0691 Typical modification groups are functional groups such as carboxyl groups, 



reactions with dye molecules on the surface. . Typically., an additional xincolored silicate 
layer is applied at a thickness of about ( 1 to about r 3 0 nm, jypicallv about 2 to .about 20 
pm to the homogeneously .colored, silicate particles. 

0671 T he metal oxide particles according to the present j nventibn can either be 
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amino groups, epoxy groups, hydroxyl groups or thiol groups, person skilled in the art 
knows how to introduce such groups* 

fd0701 f t is jypical .to introduce carboxyl groups which is Ivpicaliv , carried out bv reacting * 
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thexolorecj, metal oxide particles with a dye add anhydride which contains the^ilanpl 
group for anchoring in the particle. Jn order to activate the functional groups they can 
for example be converted into active esters with N-hydroxy-succinimide before reaction 
with the biomolecules to be coupled. /Jl these steps are familiar to a person skilled in 
the art. 

fd07H T he conjugates according to the present i nvention are composed of metal oxide 
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particles loaded with a halogen-containing dye and biomolecules. JThe biomolecules are 
Jvoically, coupled via the functional groups that are introduced on the surface. Jn 
general^ the biomolecules are linked to the surface of the particle via free amino or 
carboxyl groups or thiol groups such that the covalent linkage is JLvpicallv via amide or 
thioether bonds. 
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fd0721 B iomolecules in the sense of the present invention are understood as all 



molecules that can be used to determine an analyte in a sample, in p articulator an 
immunological determination of an analyte. JTie term biomolecule^for example^ 
includes proteins, glycoproteins, peptides, nucleic acids, peptidic nucleic acids, 
saccharides; hormones, haptens, vitamins, naturally occurring or artificially produced 
binding partners and antigens. Antibodies and fragments thereof are jvoicallv, used as 
biomolecules in the conjugate according to the present j nventiory /Antibodies are 
understood to include monoclonal as well as polyclonal antibodies and chimeric 
antibodies and fragments thereof such as , for example,, Fab, Fc, Fab', Ffab'h, Fv, and 
4 scFv. jCoupling to the biomolecules streptavidin or avidin or biotin is also one of the 
jypical, embodiments of the invention. 

fd0731 C onjugates of the inventive metal oxide particles and biomolecules are a further 



subject matter of the invention. JThese inventive conjugates are jvoicailv , used in a 
method for detecting an analyte in a sample by contacting the sample with one or more 
analyte-specific binding partners. 

fd0741 T he method for detecting ah analyte is ivpical I v, carried out as an immunoassay. 
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Jhis means that at least one of the analyte-spedfic binding partners is an 
immunological binding partner. Jri this method the sample which is presumed to contain 
the analyte is incubated with an immunologically specific binding partner. Jn the case of 
an antigen test* for example to for tumour markers such as PSA, an antibody or a 
fragment thereof which specifically binds to the analyte, i.cuthe tumour antigen PSA, is 
the jmmunolpgically specific binding partner^ In methods for detecting antibodies to a 
certain antigen (e.g^ anti-HCV antibodies) the corresponding antigen can for example 
be used as the immunologically specific binding partner. JThe specific binding is 
detected by means of the inventive conjugate whose incorporated dye serves as a 
label. JThe biomolecules immobilized on the metal oxide particles act as specific binding 
partners for the analyte or as specific binding partners for a substance which in turn is 
specifically bound to the analyte. 
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fd0751 F or example Jn a diagnostic test procedure, streptavidin or avidih cap be 



IS 



person skilled in the art. 



I* 0771 t he conjugates according to the invention are ivoicallv- used in a test based on a 



conjugated as the biomolecule to the metal oxide particle. JThe conjugate then binds to 
the biotin group of a molecule (for example^a peptide antigen or a nucleic acid 
sequence) that is itself biotinyiated. 

0761 Immunoassay procedures and nucleic acid test procedures are familiar to a 



test strip, Jhe following describes, as an example* how a test strip is constructed and 
how such a test procedure is carried out. 

[(JC78] Jest strips are usually composed of a carrier material on which an application 
fleece, a membrane^and a suction fleece are mounted. Jhe conjugate according to the 
present i nvention whose bidmolecules are specific for the analyte and optionally other 
specific binding partners for the analyte are applied and dried upstream of the 
chromatography direction,, >.e^ above the starting point for the sample liquid. JThe 
specific binding partners and the inventive conjugate do not begin to migrate 
chromatographically until contact with a liquid^ i.c^ vwth the sample. ^Various proteins 
are also, applied to the membrane in the direction of chromatography in the form of two 
successive strips orlines v 
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0791 A h immobil ized binding partner that is specific for the analyte is located on the 



first line (result line). JK molecule such as streptavidin can also be bound to the first line 
to which biotinyiated, analyte-specific binding partners can then bind. Jn this case^the 
biotinyiated, analyte-specific binding partners as well as the conjugate ^re^applied 
above the starting point of the test strip and chromatographed together with the sample. 
y\ binding partner which specifically binds the biomolecules of the inventive conjugate is 
applied to the second line in the direction of chromatography (control line). 
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rd080] ft s the sample liquid migrates from the starting point of the test strip through the 



strip, the conjugate according to the present j rwention and optionally the anaiyte- 
specific binding partner also begin to migrate towards the liquid front. Jn this process 
the anaiyte from the sample specifically binds to the binding partners immobilized on the 
first line. JThe inventive conjugate also binds to the anaiyte to form a sandwich that can 
be detected by means of the j?olor n of the metal oxide particles. JThe liquid in the test 
strip runs further up to the end of the test strip. Jn this process the inventive conjugate 
that is not consumed by anaiyte binding te captured on the second line by the binding 
partner that specifically binds the blpmolecules of tbe conjugate. jOne can see on the 
basis of the coloration of the control line that the chromatography in the test strip has 
basically worked and/or is completed. 

[Cj081] ^Another subject matter of the invention is a diagnostic test strip which, in addition 
to the conjugate according to the invention, contains all other components necessary lo 
carry out the chromatographic test > 

A 

[(|082] According to the invention the conjugates can also be used in nucleic acid 

hybridization assays. Jn this case a nucleic acid probe which specifically hybridizes with 
a nucleic acid sequence to be detected is coupled as a biomolecule with the metal oxide 
particles that arerolorecj, according to the invention. Jhe nucleic acid sequence from 
the sample or from a mixture that is for example obtained by PGR amplification can be 
specifically detected by means of the dye contained in the metal oxide particles v 

A 

f(|0831 According to the invention the conjugates comprising the metal oxide particles 



according to the invention and a biomolecule can also be used in array or chip systems. 
A Such systems are miniaturized test designs. ^Spatially separated reagent spots are 
applied with a very small spacing which is in the micrometer range to the surface of 
suitable solid phases such as plastics, glass, metals or metal oxides. JThese reagent 
spots contain the specific binding particles required to carry out the reispective detection 
method. JSuch detection methods enable numerous different analytical parameters to 
be detected simultaneously and rapidly in a very small space using little material and 
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sample. Jhe conjugates according to the invention comprising metal oxide particles 
jsolore^ with halogen-containing dyes and biomolecules can also be used as detection 
reagents in these array or chip systems. ^Suitable dyes fo noiorinq the metal oxide 
particles are ivpically fluorescent dyes and especially those that enable a time-resolved 
measurement of fluorescence. Jn particular the conjugates according to the invention 
enable differently colored , and/or different conjugates loaded with different biomolecules 
to be used in order to simultaneously detect different analytes by means of the different 
(fluorescent) dyes. jSuch array systems have proven to be particularly advantageous for 
nucleic acid hybridization assays. 

[<\0S4] Jhe simultaneous detection of a plurality of different analytes (for example HIV- 
and HGV-specific nucleic acids in a sample or HIV- and HCV-specific antibodies in a 
sample) by means of the conjugates according to the invention which are each 
differently colored and/or loaded with different biomolecules is not limited to an 
application in array systems but is particularly appropriate therefore 

•4, 

k 

fdo85] All body fluids can be used as the sample material for all diagnostic test methods." 
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f ( 0861 A nother subject matter of the invention is the use of the conjugates of metal 
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immunological method to detect an analyte in a sample. 

f( 0871 A diagnostic reagent which contains conjugates according to the invention is also* 
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a subject matter of the invention . Jhe reagent can additionally contain the buffer 
additives, salts or detergents known to a person skilled in the art; 

fdo88] A test kit; v^ich contains the conjuga^s according to the invention and other 



common reagents known to a person skilled in the art for carrying out a test is also one 
of the Jypical embodiments of the present invention. 
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rd0891 J Vlanv important insecticides have a high halogen content. Jhese insecticides are" 



ivpical, target molecules for the process according to the invention for non-covalent 
incorporation into metal oxide particles and in particular into silicate particles. 

rdo901 T he digestive tract of insects and especially of Insect larvae differs fundamentally 4 



from that of mammals. JWhereas there is a strongly acidic pH the stomach of mammals, 
food is digested in the digestive tract of insect larvae in a strongly alkaline pH range. 

0911 Metal oxide particles especially those based on silicate or mixed oxide particles 



containing more than 20 % silicate have the special property that they swell under 
alkaline pH conditions such aid those that are for example present in the digestive tract 
of insects and release norvcovalently incorporated components, in particular 
polyhaiogenated insecticides. ^Since the insecticide target molecules are not covalently 
bound in the particles according to the invention, they are released and are effective in 
the insect intestine i.^ precisely, at the intended site of action. 

fd0921 t he inclusion of insecticide agents in metal oxide particles by the sol-gel process 



4 i : 

v < 



of the present invention additionally has the effect that the agents are for example 
protected from water. /The insecticidal effect only occurs after intake of food by the 
insect. jSol-gel particles according to the invention containing insectiddes with 
incorporate insecticidal agents are less poisonous and/or more environmentally 
friendly than the free agents. 

fd0931 H alogen-containing dyes having spectral properties that are important for the 



printing industry can be incorporated into sol-gel particles in the process according to 
the invention. JSuch particles are used especially as an admixture in so-called toners. 



JThe halogen-containing substances which can be incorporated according to the 



•invention into metal oxide particles include many substances which absorb and 
suppress damaging UV light or release it again as longer wavelength less damaging 
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light. JVIetal oxide particles according to the invention which contain such substances 
are Jvpically, used In the cosmetic industry especially as sunscreen agents. 

IC 09S1 In order that the .i nvention .mav be more readily understood, reference is made to 



Deleted: publication* and f 372] 
Formatted [ ..,13 73.1, 

f(|0961 F ta.-1: Schematic representation of homogeneous (type 1^ heterogeneous (core- ^; {^S^ggg|^g 



shell (type Ztt, and c urrant cake (type 3) particles having an inorganic-oxidic matrix. 
fd0971 f ig, 2: Structural formula of Tri3-[4,4,4-trifluoro-1-(2-naphthyl)-1,3-butanediono]-- 



Eu(lll) complex (Eu(NTA)3 complex). 



[C 0981 F ig. 3: UV-Vis spectrum of the Eu( NTA)3 complex in CH 2 CI 2 / EtOH (1:1) 
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Deleted: Th* 
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Formatted 




Ihejollowing examples, which .are intended to illustrate the inventiory, but not limit the f Meted: i» ftmhc J% .hf" ) 



scope thereof 



•5','.0 



Formatted 



\-pn\\ 



A 8 t>$.~333 nm. 



£C 0991 F ig, 4: fluorescence spectrum of the EU(NTA)3 complex in CH 2 CI 2 / EtOH (1 :1 ) 



333 hm. 



f C 01 001 A ssignment of the fluorescence bands to the spectral transitions 



^Emission bands assignment* 

A*m * 578 nm 5 6o — 7 F 0 
Aom - 590 hm 5 Do 7 Fi 
Aem = 612nm 5 Do-4 7 F2 
Aem-651 nm s Do — 7 F 3 
r = 699 nm 5 Dp — V F V 
;Lit.: R. Reisfeid et al. a J. of Alloys , and Compounds 300-301 (2000), 147-151., 

rdoi on F ig. 5: A Measurement of a solid specimen of silicate particles containing the 



Eu(NTA)3 complex which were fixed on a microscope slide. 
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JSettings: 

power = 950 mV, slit widths - EX/EM = 10/1 
light source = xenon lamp 

= 333 nm 
Am- = G13nm 

rd01021 F ig. 6: IR spectrum of the silicate paiiides doped with the Eu{NTA)3 complex on 



a pressed piece of KBr 

Assignment of the bands 
v(O-H) ^=3430 cm' 1 
6(H 2 d) = 1640cm- 1 
v(Si-O-Si)=1100 cm 1 (as) 
v(Si-O-Si) = 800 cm' 1 (sym) 
6{Si-0-Si) = 471 «!*(?)' 

Assignment according to: Fendler, J.H., N^noparticles and Jjanostrttctured Films, Wiley- 
VfcH 1998, 180-183. 

l± 01031 Fig, 7: Raman spectrum of a solid specimen of silicate particles doped with an 



Eu(NTA)3cornplex 

Assignment of the bands: 
y(C^H, aliph.)r 2943, 2875 cm* 1 (as) 
j5/CH 3 , CH 2 ) = 1452 cm- 1 
X(Si-O-Si) = 1068 cm' 1 (as) 
■v/Si-O-St) = 839, 793 cm' 1 (sym) 
$St-0~Si) ~ 482 cm" 1 . 

Assignment according to: J.H. Fendler, jsupra L 
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fd01041 Flo. 8: TEM pictures of 1 30-158 nm silicate particles doped with 4.9 pmol 



Eu(NTA)3 complex per g Si0 2 at 6300-fold (Eia 8 left) and 63000-fold enlargement 
(£ia. 8 rights 

rdoiOSI F ig. 9: VACP/MAS 13C solid NMR spectrum of the Eu(NTA)3 complex 



Jnterpretation: 

129.4 / 1 26:7 ppm; arom. C-H 
61.2 ppm;GH 2 -OH 
27.6 ppm; CH2-CH2-CF3 
17.4 ppm; CH3-CH2-OH 
4.5 ppm; Si-CH2-CH 2 -GFi 

fdoi06T F ig, 10: MAS 2 ?Si solid NMR of silicate particles doped with the Eu(NTA)3 



complex. 

^Integration of the signals yielded the following distribution: 
1 10.7 ppm; Q4-gr6ups, 70.54 % 
101 .1 ppm; Q3-groups, 27.24 % 
91 .0 ppm: Q2-groups, 2.21 % 

f(|01071 Abbreviations used 



AMEO ,3-aminopropyltriethoxysilane 

<Dig> pnti-digoxigenin 

ETEO (ethyltriethoxysilane 

GF20 J2(3-triethoxysilylpropyl)-succinic anhydride 

GLYMO glycidoxypropyitrlmethoxysllane 

lg immunoglobulin 

LCR JJghtCycier Red 

MAS /rionoclonal antibody 



MEMO methacryloxypropyltnmethoxysilane 
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Example 1l 

^General protocol for preparing lanthankje (HIHris^^M-trifluoroKI-naphthoylH^^ 
butanedione complexes^ 

[do.1081 n 8 Q0 mg (3 rnmol) 4 i 4,4-trifluoro-1-(2-naphthoyl)-1 ,3-butanedione was dissolved in* 



MES 



MPTMp 

BPLA 

SA _ 
Si-NP _ 
TEOS_ 
TMES 



j2(N-morphdlino)ethanesulfonicacid 
3-mercaptopropyltrimethoxysilane 
J>ovine plasma albumin 
_£treptavidin 
jsilicate nanoparticle 
jtetraethoxysilahe 
Jetramethoxysilane 
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15 ml ethanol. -Subsequently 3 ml of a 1 M NaOH solution was added to this solution. J 
mmol lanthanum (III) chloride or lanthanum {ill} nitrate was dissolved in 5 ml water in a 
dropping funnel and then slowly added dropwise to the reaction solution. ^Afterwards a 
further 100 ml water was added to the reaction mixture and it was stirred for 1 hour at 
65°G. Jhe product was filtered off as a pale yellow solid and washed three times with 5 
ml water and ethane! each time, Jt was finally dried for 3 hours at 120°C in a drying 
cabinet 

[C 0109] Jhis general procedure was used to prepare terbium (III), gadolinium (III), 
dysprosium (III), and erbium (III) complexes. 

Example 2i 

JReview of physical dye incorporation into fluorine-free ("norrnaP) silicate 
nanoparticles (Si-NP) and organof luorine-modlfied (fluorinated) SI-NP; 

jL\ .Preparation of normal silicate particles colored with LightCycler Red 640™ ^ 

(reference particles) 
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fdOHOI 4 1 mg (4.29*1 0" 6 mol) LightCycler Red 640™ LCR 640 was dissolved in 330 ml 



99 % ethanol. J66 ml demineralized water and 11 ml of a 14 moiar ammonium 
hydroxide solution were added to this solution. Jhe solution was heated to 35°C. jMter 
a thermal equilibrium was established, 24 ml (107 mmol) tetraethoxysiiane (TEOS) was 
added while stirring vigorously. JThe reaction was fully completed after 24 h. A xx>loref4 
dispersion having a solids content of about 2 % by weight was obtained. JThe particles 
have a size of about 135 nm diameter. JThese particles were purified of non- 
incorporated dye by centrifuging and redispersing three times in fresh ethanol. 

^.2 _f reparation of fluorinated silicate particles .colored with LightCycler Red 
640™, 

.aX ^Protocol for particles containing 0.3 % fluoroalkylsilane 

f(|01111 23.8 pmol LightCycler Red 640™, then 6 ml tEOS and 30 pi (155 pmol) 3,3,3- 
trlfluoropropyltrimethoxysilane (ratio of LCR 640™ : fluoroalkylsilane = 1:7) were added 
to a solution comprising 165 ml EtOH, 84 ml H 2 0 and 5.5 ml NH 4 OH heated to 35°C. 
/tfter stirring for 5 minutes the remaining 6 ml TEOS was added to the reaction mixture. 
Jhe reaction was terminated after 8 h and the particles were separated by 
centrifugatioh. Jhe particles were redispersed in H2O and purified by centrifuging and 
redispersing several times. 

p i P rotocol for particles containing 0.2 % fluoroalkylsilane 

rc|01121 23.3 pmol LightCycler Red 640^, then 5 ml TEOS and 20 pi (1 1 9 pmol) 3,3,3- 
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trifluoropropyltrimethoxysilane (ratio of LCR 640™ : fluoroalkylsilane = 1:5) were added 
to a solution comprising 31 ml EtOH, 20 mi H 2 0 and 7 ml NH 4 OH heated to 30°C. j<\fter 
stirring for 5 minutes the remaining 6 ml TEOS was added to the reaction mixture. JThe 
reaction was terminated after 8 h and the particles were separated by centrifugation. 
Jhe particles were redispersed in HaO and purified by centrifuging and redispersing 
several times. 
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prepared according to the, instructions of Charles, R G , and Roedel. E.P., J. Inorg: 
Nucl. Chem. 29 (1967) 71 5-723. 

a) .Simultaneous addition of alkoxide and a mixture of polyhalogenated " 

alkylalkoxysilane and halogen-containing target molecule 

fd0114T 2 0 ml TEOS and a mixture of 20 mg tris-(4 l 4 l 4-trifluoro-1 -(2-naphthyl)-1 ,3- 



preparation of silicate particles doped with Eu(lll)-tris-4 f 4 t 4-trifluoro-1-(2- 
naphthyi)-1,3-butanedione 

01131 T he EutillJ-tris^^^-trifiuoro-l-t^-naphthylJ-l ,3-butanedione complex was 



butane-dione>Eu(lil) t 1 ml dichlorom ethane and 0.25 ml 3,3,3-trifluoropropyltrimethoxy- 
silane were added to a solution comprising 61 ml water, 40 ml ethanol and 14 ml 
ammonium hydroxide solution heated to 30°C. Jhe reaction mixture was stirred for 4 
hours at 30°C and for a further 10 h at room temperature. Jhe particles were purified by 
centrifugation and firstly redispersed in ethanol and then in water in a subsequent 
washing step. 

[( 01 15] ^Incorporation rate (complex): 4.9 pmol/g SiO^ 
[(0116] ^Calculated Eu content: 0.07 % 

(( 01 1 7] ,Eu content found by X-ray fluorescence analysis (RFA): 0.05 \ 
|X 0118T Particle size from TEM: 130-168 nm 



a b) Successive addition of alkoxide and a mixture of polyhalogenated 
alkyialkoxy-pilane and halogen-containing target molecule 
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[d0119l r 6 1 ml water and 40 ml iethandl were heated to 30 C C in a 250 ml round bottomed 



flask. Jhen 14 ml ammonia solution and 10 ml TEOS were added. Jn parallel 19.4 mg 
(20.4 pmol) tris-[4,4,4-trifluorcHH2-naphthyl)-1 l 3*utanedione]-Eu(lll) was dissolved in 
1 ml dichloromethane, and 250 \A trifluofopropyltrimethoxysi lane was added to the 
solution in an ultrasonic bath, ^fter 5 minutes the solution was added dropwise to the 
preparation and stirred for a further 5 minutes. Subsequently another 10 ml TEOS was 
added and the reaction mixture was stirred for 4 hours at 30 °C and for a further 10 
hours at room temperature. Jt was purified in several washing cycles using ethanol and 
wafer. 

£ A P reparation of the orbium (HI) trls-<2,2'-bipyridyl)trlchiorido complex 
rd012Q1 .1 .1 g (7 mmol) 2,2' bipyridine and 250 mg (0.7 mmoi) erbium (III) nitrate (as an 



^ preparation of the terbium (III) tris-(2,2-bipyridyl)trichloride complex 

[<j0122J A 1.47 g (9.43 mmol) 2,2* blpyridine and 250 mg (9.43* 1CT 4 mol) terbium (III) 
chloride hexahydrate complex were added to 60 ml methanol. Jhe reaction mixture 
was heated for 2 h to 60°C while stirring vigorously. Jhe complex precipitated as a 
yellow powder on cooling. 

rd01231 Incorporation into silicate particles was carried out as described in f xampte 2.3a. 
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undefined hydrate complex) were added to 60 ml methanol. Jhe reaction mixture was 
heated for 2 h to 60°C while stirring vigorously. Jhe complex precipitated as a yellow 
powder on cooling. 

fdoi 21 1 j no)rporatibn into silicate particles was carried out as described in £xampie t 2.3a. \}>'~' 
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rcf0124l 4 82 mg (2.67 mmoi) 1 J O-phenanthrolihe and 250 ring (0.94 mmol) terbium (HI) 



chloride hexahydrate were added to 20 ml methanol. ,Jhe solution was stirred for 2 h at 
60°C and subsequently slowly cooled to room temperature (overnight). Jhe yellow 
solution obtained in this manner was overlayered with n-pentane, Jhe complex 
precipitates as a powder. 

f(j01 251 I ncorporation into silicate particles was carried out as described in 1 Exaniple 1 2.3a. 



^Summary of the incorporation behaviour of various dyes into unmodified 
and halogen-modified silicate particles 





.incorporation into . 


.Incorporation of 


.normal SI-NP 


fluorinated Si-NP 


fluorine-free dyes 


© Tb(lll)-bipy 
© Er(lll)-bipy 
0 Tb(lll)-phen 


© Tb(lll)-bipy 
© Tb(lll)-phen 


4 Fluprinatecl or halct 
Sen a ted dyes 


© t Eu(NTA)3 
&LCR 640 


^Eu(NTAb 
P.Er(NTA)3 
.©.LGR640 



.Legend: 

p incorporation negative, 
© incorporation positive 
bipy = a^a'-bispyridine 
phen ° 1 t 10-phenanthroline 

Example 3l 

Surface modification with GF20 (protocol for introducing carboxyl groups \ 

fdoi 26] T he; dispersion obtained in f xamp)es 2.T and 2.2 should not exceed a pH of 9.0. 



If necessary additional washing cycles have to be earned out (conjugation / 

. 26 

Substitute Specification - Marked Up 
Serial No. 10/506,862 



■ < 



J*' 



Formatted 
Formatted 



Formatted 



Formatted 



Formatted 



Deleted: gumpfc 



Formatted 



Deleted: 



Formatted 



Formatted 



Formatted 



Formatted 



Formatted 



Formatted Table 



Formatted 



Formatted 



Formatted 



Formatted 



Formatted 



Formatted 



Formatted 



{Formatted 



Formatted 



Formatted 



i Formatted 



i Formatted 



Deleted: 



Formatted . 



\ ♦ \ \ Formatted 
i Formatted 



Formatted 



Formatted 



Formattad 



I Formattad 



*.* Formatted 



i Formatted 



Formatted 



Delated; 



Formatted 



Formatted 



Formatted 



Formatted 



Formatted 



I Deleted* cxampk 



Formatted 



f - [5031 



, [ ■■- [ 52i i 



[ - [5221 



r- 



Attorney Docket No., WP 21590 US 



redisperslon).,210 pi (75.4*1 0* mol) 2-{3-triethoxysiIylpropyl)-succinjc anhydride 
(GF20) was added to the resulting eihanolic dispersion in a volume of 250 ml while 
stirring vigorously.^ The reaction solution was stirred for 15 h at 40°C^The particles 
were purified by centitfugation and redispersion in water. This purification step was 
repeated a further two times.^ An aqueous dispersion of surface-modified partides is 
obtained with a coverage density of ca. 2 CO^H groups / nm 2 particle surface. 

Example 4i 

freparation of conjugates of silicate particles .colored with LightCycler Red 640 
and anti-digoxigenin antibodies (<Olg> conjugates) 

* 

[<j0127] 10 mg silicate particles (0.5 ml 2 % suspension) was centrifuged for 30 rriin at 
15000 rpm. JThe supernatant was removed and the pellet was resuspended in 1 ml 
2 mM MES buffer pH 6.5^ This washing process was repeated once more. A 
Subsequently 100 pi 100 mM MES buffer pH 6.5, 100 Ml 2 % (w/v) sulfo-N^-hydroxy- 
succihimide (S-NHS; Pierce No. 24510) in MES buffer pH 6.5 and 100 pi 0.2 % (w/v) 1- 
: ethyl-3-(3^iaminoprop^)<iarbodiimide hydrochloride (EDG; Pierce No. 22980ZZ) in 
MES buffer pH 6.5 was added, ^After 20 rnin incubation period on a roller incubator, it 
was centrifuged for 30 rriin at 15000 rpm and the supernatant was taken off The pellet 
was redispersed in 867 pi 2 mM MES buffer pH 6.5, and 133 pi MA8<Dig>M-lgG 
solution (monoclonal anti-digoxigenin IgG antibody from the mouse; concentration = 15 
mg/ml) was added;^ Afterwards it was incubated for 2 h at room temperature (RT). 4 
Subsequently 1 ml of a 2 % solution of bovine plasma albumin (RPLA) in 5 mM 
potassium phosphate buffer pH 7.4 was added and it was incubated for a further 60 min 
at RT.^The particle conjugates were centrifuged, the supernatant was removed and the 
pellet was resuspended in 1 ml 5 mM buffer.^ The potassium phosphate washing 
process was repeated twice and the particles were resuspended in 0,5 ml 2 % RPLA in 
5 mM Hepes buffer pH 7.4 after the last centrifugation step. 

* 

Example 5l 

Use of <Dig>silicate particle conjugates in a strip test 
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IC 01281 T he test strips required to carry out the experiments consist of a plastic foil onto 



which an application fleece, a membrane and a suction fleece are glued. Jwo proteins, 
streptavidin and anti-mouse-IgG antibody, are immobilized on different lines on the 
membrane* 

f dpi 291 P olv-SA was immobilized on the target or result line i.q^the first line in the 



[C 



Formatted; Font: (Default) Arte), 
English (U.S.) 



Formatted: Space Before: Opt, 
After: Opt 



Formatted: Indent: Left: ~0.Z5*, 
Snac* Before: 0 pr. After: 0 jtf , 
Numbered + level: 1 + Numbering 
Style: l f 2, 3, ... + Start at: i + 
ARgrvnem: Left + Aligned at: 0.25" 
+ Tab after: r + Indent at: 0,5*, 
Tabs: Not at r 



direction of chromatography and should specifically capture particles bound to V 
digoxigenylated and biotinyiated peptide by means of the biotin binding^The anti-mouse * 
IgG antibodies were immobilized on the control line L^the second line in the direction of \ 
chromatography.^ These anti-mouse IgG antibodies should capture alt excess particles 
thai were not bound on the result line (conjugates of anti-digoxigenin antibodies from the \ 
mouse and the silicate particles). 



0130] ^Depending on the test strip variant the application fleece was impregnated with 
the sample material to be examined i.^with 1 pg/ml or 0 pg/ml of a biotinyiated and 
digoxigenylated peptide.^ A 100 mM Hepes buffer pH 7.5 (50 mM NaCI, 70 mM urea, 1 
mM EDTA, 2 % BPLA) was used to dilute the silicate particles and rewash the test 
strips.^ The silicate particles were diluted in Hepes buffer to a final concentration of 100 
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rc 01 311 Subsequently 60 ul of the described silicate particle dilution was pipetted on the 



Formatted 



reagent fleece and chromatographed for 10 mm. Afterwards 40 pi Hepes buffer was 
pipetted onto the reagent fleece and chromatographed for a further 10 min.^ Finally the 
test strip was evaluated^ Only the control line was visible in the absence of the peptide 
(- analyte) and in the presence of the peptide the result line was additionally visible* 

(( 01321 T he conjugates according to the invention of silicate particles £olore<i with 
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halogen-containing dyes and biomolecules (in this case anti-digoxigenin antibodies) are 
thus suitable as detection reagents in an immunological test strip. 
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[(J6i33] it is noted that terms like -preferably", "commonly", and "typicall y" are not utili zed 
herein to limit the scope of the claimed invention or to imply that certain features are 
critical, essential, or even important to the structure or function of the claimed invention. 
Rather, these terms are merely intended to highlight alternative or additional features 
that may or may nol be utilized in a particular embodiment of the present invention, 

[Cj0134] For the purposes of describing and defining the present invention it is noted that 
the term "substantially" is utilized herein to represent the inherent degree of uncertainty 
that may be attributed to any quantitative comparison, value, measurement, or other 
representation. The term "substantially" is also utilized herein to represent the decree 
bv which a quantitative representation may vary from a stated reference without 
resulting In a change in the basic function of the subieict matter at issue. 

[(jo 135] Having described the invention in detail and bv reference to specific 

embodiments thereof; it will be apparent that modifications and variations are possible 
without departing from the scope of the invention defined in the appended claims. More 
specifically, although some aspects of the present invention are identified herein as 
preferred or particularly advantageous, it is contemplated that the* present invention is 
not necessarily limited to these preferred aspects of the invention, 

fdoi 361 What is claimed is: *' 
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